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(57) Abstract: A process for producing tetrahydropyran-4-ol, characterized 
by comprising: a cyclization step in which 3-buten-l-ol, a formaldehyde 
compound, and formic acid are reacted to form tetrahydropyranyl 4-formate, 
which is represented by the formula (1); (1) and a solvolysis step in which 
the tetrahydropyranyl 4-1 or male is solvoy/ed to form teirahydropyran-4-ol, 
which is represented by the formula (2). 
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(Chem.Ber., 88, 1053(1955)) „ Lj&»U*#fc, wO^jfefi, l|R*#ffiV^±fc % 



20 



(A) 3-y^^-l-^— ^> */^7^ft Kte^&tf^Bfe&Ef&S-fc'Cx 
* (1) : 

o 

H d) 



25 
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(B) ^fcV^-e N f f 7 t: Kn t*7-/M-*/V^ - f ^JQ^MII ttS; 
(2) : 



*»WOWUHr±, X, 5£ (1) : 



15 ##i3Htt* 

(A) 3-^^-1-^—^, ^/VAT/Vfk Kte-g^Rtf^lft&RJ&S-^"^ 

s£ (1) t*^Ji2»fb7t Ka tT9=-/W-*^— h^i-aat-ftlRJE&XS^ 

(B) &v^t\ r h 7 1 K n f7 ^;v-4-*;v^ - h IrliPil^? LTS 
(2) T"^$n5r F7t Ko t'7>--4-^-— /V^-TSiD^^Alxm, 

20 &^i?&5Xotf)XgK:,fcoT7- h9 1 Ko b°7^-4-^-— ASr^^^i 

(A) SWbKJSl® 



OH 





H 
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7** Vv 5 ^- ;VcOj& 7 K&J& (09* tf, Bull. Chem. Soc. Jpn. , 54, 1585 (1981)) 

5 7?i?^zs<o^/3itf>*</fcEU&bZfrM&<M7i&fe (#i;tfc£, WO 

9936379) »C <fc oTMfc^Jfc^lBfcfl^-CfcS. 

10 «R**l5^j:< ^^lm^jS^ffi^ttSo . 

mw^r^t Hfc£-4&<Bteffl*f±, m&toSr-fT-y-i-*— m^Mz. 
MbT, *;^7/vft KMt% b< til. 0~5. O^/K »c#*b<» 
l.l~2.0^-/WT-fc5o Ctb?>©*^TA^*fc Wb£*f±* 

15 *l8Wo3R^ks^s:xfi^c*5v^-cffiffl■f (xttto*i«in?t>Av^) © 

ft!*, JH»©3-^^-l-*-^l*^Kl#b-C, #*L<tel~20^/K MIC 
L< J±2~10^A-T?fo3 o 

20 -f\ -<^-t?>\ h/^>\ *r*s^y, ^^V'^oSSPSil&Hfc** 

^^/^©«^^^^M ; i^^M^-x/K 7h7tKD77y, 

25 tc#*u<tto~iomi"T?fc*. pftxw:xa«±«ra^b-c 
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JEJC^f^ L< fi50~100°CT*fc^ % RJ&BE.j3ttmz.fflm$fafa\ 

5 h7t KPtT7'/W-*;M- b^s W&fdU H B afr> finals MM, #7 a 

(B) fttttt&ffXS 
10 ^fi?LTff>7t Kn f7 y-4-t-/V J: t5Iit*fe5 0 

20 M^bttfflLTta^o 

b< {*0. l~200mg, 5!^^ b< fi2~50mgT?fo5o 
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iE7/Vn-;Vt Lttt, *9J—^ ^9J—)V, n-^ntT^T 

^T/ua— ^©flUB*^ Tf7tKn tf7=;w-4-jJ>;M- M^MCfcj- 
LT\ £?*L< tel—loo^/K JEfc»*b< f±5—50^-yv-efe5 o 

20—120^ I^lf* U < tt30~70°C-Cfe «9 , Sf&ffi^tt#t-^JlS^tb^V\ 

20 

f&f&M 1 (rh7tKPt'7 y-4-t-^/©^ifi) 
25 gUtSS* SStt, lTi45^T^-y-7^^ (Dean-Stark) 

x7t^l^2L<75 ^7^177^3^ 98 Sf ft % 3r^600ml £ JP ;t T80°C £ Xft\ 
^Lfc 0 -ttf)^ >-l-^ — /W300g(4. 16mol)S.tJ ? hy^- : ¥f->149.9g 
(1. 66mol) £98SfS%^600mHc:^£*fc&©£4. 5B#F^ttT*$>3 
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y -^600mlSr*P*.-C»ff TT?SJC**64 , C*-eJn» U M^-r S^Hfc*^ 

fiM*WSM® (85~87°C, 173Pa) U Lt, «S99. 2% 

5 9u^rY?y-7 4—\^&Z>Wffi5$rm £>T h y t K» f 7 >--4-^-~yV347g 

&#fc y-l-t-/H?©* W : 81.6%). 

HJS^lJ 2 (7f7tFnf7 ^-4-^"— 7V©^) 

?fi£Sh MT«i4&tfy^-^-**-^ (Dean-Stark) ^gSr# 

^rtF^S^OOnilO^f^^iS^^^^tc, /1/27. Og (374mmol) , 

10 h V**V-yiZ.5g (150mraol)S.^98K*% ^133ml^P^, ^#11^1% 

80 o C-C4B#^^b^ £ -frfc 0 

^J£TKlTHJS?£7>b^£W*Lfc : gL y ^^^i^lgClO 
mmoD&t/y * 7 -/U200ml^7JP^-CSffiTT'K^^64°C*-e7JP^L, 

15 fc^s SfSI^^^^I^77^i;tM (ftgBWfe) Lfc£;i5. 

y- h7t Kp t7>-4-t- /V^30.2g^LTV^c(3-^7 1 ^-l-^--/VS^<O 

fcj&m.^ ■ 79%) o 

20 t mm\Z5i]&Zft-otz 0 Z<Dfe^ 7h7tKPt"7 ^-4-^—^^)530. 9g£j& 
(3-7 ! 7y-l-t- -/US^CO^IX^ : 81%) „ 

25 VV7JS32. lg^L-^fc^-^x^-l-;*-- iVW^^EMW : 84%). 
5 (T h y t Kn My A^)*lW 

aUfcffV «Tzl«t>*X-<-^-^^-^(Dean-Stark)^e^# 
X-fcrt^^SOOmlW^^^M^y^^Jc:, 3-^>--l-^-— /H0.0g(139nimol), 
h U ^-^-^>5.0g(56mmol)S.t) 5 98®*% d r^40mllrAPx., tifilT, 80°C 
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-C4#IOTfl5®S$*fc. 

5 {ftwmmm vtct^z, t b ? t ko /^i3. i g £j& 

LTV^Tc V-l-;*-— vV&!|S<D©&J|51 4* : 92%) . 

HJS^J 6 (7h7tFD^7 ^,W4-*7l^ — h <D&I&) 

mWBW.. M&ttRtffj—'y-Xfi'-* (Dean-Stark) |£g£{f;tfcf*l^ffi 
lLOTT*^^^^^^^^. Z-^ly-l-^T- /H00g(1.39mol), HP ^"^^ V 
10 50.0g(0.56mol)S.^98®*%^500ml^P^, M#HM~K 80^Ct?8B#TO 
-fb^^^^c. gFj&^Tt^ MJET-e^L^, WSMm (92~94°C\ 667 
Pa) U MWitt, ^94.9% (^^Pvh^ 7 7^H:i5BiI 
#s£) ©f f7t Kb t° 7 -/W4-*7U^— M31.6g£r#fc 
7^2ic0^.ilJRS^ : 69%). 

15 rh7tKp t°7-7^4-*:/v^ — Mi, WTtD^ttte-e^^tuStf^^'ft: 

CI-MS(m/e) ; 131 (M+l) 

1 H-NMR (CDC1 3 , 5 (ppm)) ; 1. 67-1. 78 (2H, m) % 1. 91-2. 00 (2H, m) % 3.52—3.60 
(2H,m), 3.90-3.97(2^111), 5. 06— 5. 14 (1H, m) , 8.60(lH,s) 

20 mmm 7 (fh7tKn^7 ^/v-4-*^ — v <n&m 

/W.00g(l3.9mmol), 92fCi:%^9*/W*7A'X t K0.54g(l6.7 
mmol)^^98KS%.^r^5ral^P^, ^5?f#B^T, 80°CX~mmmtBilfciS1t 
feo RJS*lTm. h^77^H:j;vM (rt^PTOfe) 

25 LfcJ:r5, ff7tKP ~/U-4-*/l^ - h sflSl. 77g:£j& LTV^fc (3-^ 
7"^-l-^— /wMORj^lR^ : 98%) 0 
MMM 8 (x h 7 t K o k° 7 —/W-Jfc/M — h <D&!&) 

^-\-Jr— tV\. 00g(13. 9mmol), h D ^=¥^^0. 50g(5. 611111101)^.^98®*% « 
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^^n?hy77^-iaoM (ftummm l/c^^ rh7tF 

n fc-^-zW-^yv^— bin. 8ig£/&LTi^fc (3-7*7 v-i-;*-— /HioSfE 
: 100%) „ 

5 9 (Tf7tKPf7 -/W4-#/l^ — h <Z>^>&) 

W^gWMf+&tf £mfcft^25ml©#7 *M7 7 * =» fc» 3-7*f 
V-l-3 — /H. 00g(l3. 9mraol) , 37ji;fl:%*A-7 U VtK^I. 35g(16. 7mmol),& 
1^98^4% ^^5ml^7JD^L, M#HMT, 55^T80#Pp^LR/&£*fCo Rfo 

10 xh7t Knfc* 7 h^i.lOg^ LTV ^fc (3-7*7 V-l- 

*-;umm<DRi&i&m ■. 6i%)„ 

m#iSSS:Wfi^tfR^^#^rcrtOT25mlcD^7 ^i^7 7 * =3 ic, 3-7*^ 
^-1-;J— /H. 00g(13. 9mmol) , h V V0. 50g(5. 6nrnol)Rm8^&%^m 

15 5ml£7JQ:t, ^ISSI^T, 120°C-C8NF^m'fbHJS^-^fCo 5Lfo1feT&, SiS 

^^7y^^p-^ h^57-f- fc£<9<ftm (ftumm&) L7t<tr3. 7h7t 

Kb t°7-/W4-*/b^ - M"l. 47g4fijcLt^fc(3-7'fy-l-*-/Hi©S 
ffctf : 81%) 0 

MMM 11 (fh7t Ko ify ~7U-4-*/U^ - h <D<&m 
20 »^mSt/?a^tf^^^#K:fcTOa25ml<D^7^^7 7^3tc:, 3-77 
y-l-t-/H0. 0g(139mmol) , h V ^^>5. Og (56mmol) ,5:^98^4% =¥^50 

£#*7n-7 h^77^iat)7>*f (ftumm Ltzt^s, 7-bytv 

n M'y=.;V-4:-T^?V^— M"18. lg£j& LTV ^fc (3-7*7 V-l-^^S^&fS 
25 Jfcap : 100%) o 

^MM 12 (7f7tKn t°7 ~./V-4-2jvl^ — h 0-£/&) 

^#^R&m&^fhM£mfcftS^25mlO;tf 7* 17 9 * ^ 3-7*7" 
^-1-^-— 7W2.0g(28mmol) N h !) VI. Og(llmmol) , gSgSro^eml&rj? 
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OS^IIX^ : 81%). 
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it * <d m. m 

tt, 5£ (1) : 

O 



5 




d) 



(2) : 



OH 




(2) 



Ifeco-r h7k Kaf? >--4-^— yKOHife, 

^T?1.0~5. 0 i t/l'G>aM'.A77l'?*fc Kfb^Xt) { l~2O*/l'0>3 f Sfe£:S&cS 
*5t©T?*>5lt*©ttH*15JlXttJ|5 2TO«0^ h7fc Kct°9^-4- 

4. gMUSi^XSiS, 3-^7^-1-;*— /H^EvHcttU *M7/V7t K 
20 1—2. o^KO*;i/A7;V7t K-fb-a-M^-lO^/vco^SrK^^ 

5. SHteasifias, »HEo#ftTxr4*#*ETs io~iio°coMSx^t3 
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6. UMbRifciaas, mm<Djf&.TXte#&&T, SO-lOtfCOfflg-rffrfr 
tv>5!t*ro«Sffl^l~4^ov^Ttu^l^{c|5ig^7 i h7 t Kn f 7^-4- 

5 

®«^iftK+T?ff *>tt5»JftO«ffl* 1 ~ 6 gC©Vvf*lA» 1 gUcfBSfeOT 1 h 7 
fc Kn fc'7 y-4-*-;vofiS. 

8 . I«s, ; il^^yil ; ^o^«*iSKS( ; & 

W|5fflm7 tIIS^Ot- h7kKP t°7 ^-4-*— /KOjKft. 

9. Ksjs^ y^>-;*/i^;v^ ^V^/MnV^ ^o-if^^/v*^, p- 

1 0. Bfe* s » rh7t Knf7=/M-*/^- Mglcf LT N 0. l~200mg 
(7)ftT-^ffl$ixSft*^ia^7~9^COV^^lWCia^CD7 1 h7 t Kn 

t'7y-4-t-/v©i& 

20 11. TVU^—zl^ /K ^^/—/K n-7°o tVWT/W^— /K -f 

y7°nfcVl'7^3-;K n~:/ ! ?vV'T/l'=i~-/K sec-:/ ^vl'T/l' =■ — /K t-:/^ 

£<b lffiT*&5W*wf5H|j!7~i O^lov^tu^iJS^fe^Ox h7 
25 tKPk^y-^t-yKDSfc 

1 2. T/l/n-^S, /— A\ y— /K n-T'n tf^7»3- zl'&Tj* 

^fflSg7~i l^iwv^H^i^^lBifeox h7t Kp t°7 iz-A-sir—jwU 
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13. 7/i"=»— rh7t Knt^-zM-^-M^W^lt, 

1 4 . Ansidiis^, 2o~i2o°c^M-c-is#T{cfTfett5ts*(D^ia 

5 |7~13 *gO^-f tbd^ 1 3fit8E«©^ h7t Kcf7 /KDStfcfc. 

15. S; (1) : 



o 




(1) 



1 6. 3-7*7y-l-t-/K */>A7;V7t Kte^feXtf 
10 zk&¥mt-tZ. * (1) : 

O 

1 7. !|>/VA7/V7t K-fk-a^!^, JiN/l/Tyy, ^7^A7^7t KXfi 

15 iSIB^cDt" f7th*o fc 0 7=vW-4-*7M - h <Di!ij£ 0 

18. SJC&^> 3-7fy-i-t-;H^HcML, */VA7/vft KUft 

1. 0~5. 0^-/VCD*/VAT7W7*fc Nb^&tKl~20^/V©^££j& 
0>-<?ifc5ft3fc©a£BI&l 6 7OT^-r h7t Kof7-/H-* 

20 19. 5-7*7^1-*- /H^/WcStU */l'A7/l'ft K&^T* 

1. 1~2. O^/VtD^/WATyVxt K-fb-8-^lS.t^2~lO^-A-(O^SrS^$*5 t> 
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5 ;Vp< — YfDWfco 

2 1 . KfS^ m%£(D&&TXmtt&T, 50~100°C<7?^T*fT^>tt5IS 



